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PROBLEM TO BE SOLVED: To suppress changing of a vehicle 
height caused by a leak from a vehicle height adjusting hydraulic 
cylinder. 

SOLUTION: A three-way switching valve 8 of ball type is set up 
among a vehicle height adjusting hydraulic cylinder 2 and an oil 
hydraulic pump 13 and a tank. When a ball housed in a body 8a 
is switched to a neutral position by external operation, the 
hydraulic cylinder 2 is shut off from the oil hydraulic pump 13 
and the tank, a leak can be made almost zero. An accumulator 7 
making the hydraulic cylinder 2 function as a suspension is set 
up in a base carrier, and the three-way switching valve 8 is set 
up adjacently to the accumulator 7 in the base carrier. In this 
way, suspension performance on design is obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hydraulic power unit which generates a pressure oil, and the oil hydraulic cylinder which is 
prepared between the axle of a transit object, and the car-body frame of a revolving superstructure, and 
adjusts the height of said car-body frame by the feeding and discarding of a pressure oil, In the wheel shovel 
which has the car height adjusting device equipped with the feeding-and-discarding means which carries out 
feeding-and-discarding control of the oil to said oil hydraulic cylinder said feeding-and-discarding means 
The wheel shovel which has the car height adjusting device characterized by having the leveling valve 
which switches the feeding-and-discarding path of the oil to said oil hydraulic cylinder at the time of car 
height adjustment, and the stop valve which intercepts said feeding-and-discarding path from said oil 
hydraulic cylinder. 

[Claim 2] The wheel shovel which has the car height adjusting device characterized by having had the 
accumulator as which it connects with said oil hydraulic cylinder, and the oil hydraulic cylinder concerned 
is operated as a suspension in the wheel shovel which has the car height adjusting device of claim 1, having 
installed this accumulator and said stop valve in said transit object, and preparing said hydraulic power unit 
in said revolving superstructure. 

[Claim 3] The wheel shovel which has the car height adjusting device characterized by using said leveling 
valve and said stop valve as a unification valve in the wheel shovel which has the car height adjusting 
device of claim 1 . 

[Claim 4] The body which used said unification valve as the ball type 3 location change-over valve, and 
prepared the pump port, the tank port, and the service port for this ball type 3 location change-over valve in 
the wheel shovel which has the car height adjusting device of claim 3, The 1st location which is built in this 
body and connects a pump port and a service port by external actuation, The wheel shovel which has the car 
height adjusting device characterized by constituting from a ball operated in the 2nd location which 
connects a service port and a tank port, and the 3rd location which connects neither of three ports. 
[Claim 5] The wheel shovel which has the car height adjusting device characterized by having had the 
accumulator as which it connects with said oil hydraulic cylinder, and the oil hydraulic cylinder concerned 
is operated as a suspension in the wheel shovel which has the car height adjusting device of claim 4, having 
installed this accumulator and a ball type 3 location change-over valve in said transit object, and preparing 
said hydraulic power unit in said revolving superstructure. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wheel shovel which has a car height adjusting device. 
[0002] 

[Description of the Prior Art] In order for the activity car which moves by the tired wheel to have a wheel 
shovel etc. in the inclination of transit[ high-speed ]-izing and to raise more the degree-of-comfort nature of 
the operator at the time of high-speed transit in recent years, the activity car equipped with the suspension 
device between the car body and the axle is indicated by JP,7-132723,A. By this activity car, the left and 
right laterals of a car body are equipped with the oil hydraulic cylinder of a double-acting type, those bottom 
rooms are connected through piping, a diaphragm and an accumulator are formed in the middle of that 
piping, and pin association of each cylinder rod of an oil hydraulic cylinder is carried out at the axle, 
respectively. And according to such a suspension device, vibration of the axle at the time of transit is 
absorbed and decreased, and a degree of comfort at the time of transit is raised. In this activity car, the 
electromagnetic-control valve of 3 port 3 location of the spool type for car height adjustment is prepared, an 
oil hydraulic cylinder is expanded and contracted by change-over of this electromagnetic-control valve on it, 
and adjustment of a car height is enabled. 
[0003] 

[Problem(s) to be Solved by the Invention] By the activity car given [ above-mentioned ] in an official 
report, the spool type electromagnetic-control valve is used, and when not carrying out car height 
adjustments, such as the time of transit, in order to intercept an oil hydraulic cylinder from a hydraulic 
power unit or a tank, the electromagnetic-control valve is switched to the center valve position. However, 
since a spool type control valve has much leak at the time of neutrality, a possibility of changing a car height 
is during transit or a stop. 

[0004] The purpose of this invention is to offer the wheel shovel which has the car height adjusting device 
which controlled the car height fluctuation by the leak from the oil hydraulic cylinder for car height 
adjustment. 
[0005] 

[Means for Solving the Problem] It explains with reference to drawing 1 R> 1 , drawing 5 , and drawing 6 
which show the gestalt of 1 operation. 

(1) Invention of claim 1 is prepared between the hydraulic power unit 13 which generates a pressure oil, and 
the axle 1 of the transit object 81 and the car-body frame 87 of a revolving superstructure 83, and is applied 
to the wheel shovel which has the car height adjusting device equipped with the oil hydraulic cylinder 2 
which adjusts the height of the car-body frame 87 by the feeding and discarding of a pressure oil, and the 
feeding-and-discarding means which carries out feeding-and-discarding control of the oil to an oil hydraulic 
cylinder 2. And the purpose mentioned above is attained by constituting a feeding-and-discarding means by 
the leveling valve 8 which switches the feeding-and-discarding path of the oil to an oil hydraulic cylinder 2 
at the time of car height adjustment, and the stop valve 8 which intercepts a feeding-and-discarding path 
from an oil hydraulic cylinder 2. 

(2) In the wheel shovel which has the car height adjusting device of claim 1 , invention of claim 2 is 
equipped with the accumulator 7 as which it connects with an oil hydraulic cylinder 2, and the oil hydraulic 
cylinder 2 concerned is operated as a suspension, installs this accumulator 7 and stop valve 8 in the transit 
object 81, and is characterized by forming a hydraulic power unit 13 in a revolving superstructure 83. 

(3) Invention of claim 3 is characterized by using a leveling valve 8 and a stop valve 8 as a unification valve 
in the wheel shovel which has the car height adjusting device of claim 1 . 
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(4) In the wheel shovel with which invention of claim 4 has the car height adjusting device of claim 3 Body 
8a which used the unification valve as the ball type 3 location change-over valve 8, and formed this ball type 
3 location change-over valve 8 for pump port 8P, tank-port 8T, and service port 8 A, The 1st location which 
is built in body 8a and connects service port 8A with pump port 8P by external actuation, It is characterized 
by constituting from ball 8b operated in the 2nd location which connects tank-port 8T with service port 8A, 
and the 3rd location which connects neither of three ports. 

(5) In the wheel shovel which has the car height adjusting device of claim 4, invention of claim 5 is 
equipped with the accumulator 7 as which it connects with an oil hydraulic cylinder 2, and the oil hydraulic 
cylinder 2 concerned is operated as a suspension, installs this accumulator 7 and the ball type 3 location 
change-over valve 8 in the transit object 81 , and is characterized by forming a hydraulic power unit 13 in a 
revolving superstructure 83. 

[0006] In addition, although drawing of the gestalt of implementation of invention was used by the term of 
above-mentioned The means for solving a technical problem explaining the configuration of this invention 
in order to make this invention intelligible, thereby, this invention is not limited to the gestalt of operation. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is the side elevation (part sectional view) of the wheel shovel with which 
this invention is applied. As shown in drawing 1 R> 1 , a wheel shovel has a base carrier 8 1 and the 
revolving super-structure 83 connected with the upper part of a base carrier 81 possible [ revolution ] 
through the slewing gear 82. The working-level month equipment 84 (it is hereafter called the attachment) 
and driver's cabin 85 which become a revolving super-structure 83 from boom 84A, arm 84B, and bucket 
84C are prepared, and when an operator gets into [ the inlet port of a driver's cabin 85 ], in case it gets off in 
a discharge location (A location), the gate locking lever 86 operated in a lock location (B location), 
respectively is formed in it. The chassis frame 87 (it is hereafter called a frame), and the hydraulic motor 88, 
the transmission 89, the driveshaft 90 and tire 91 for transit are prepared in a base carrier 81, and the driving 
force from a driveshaft 90 is transmitted to a tire 91 through an axle 1 and 1'. With the gestalt of this 
operation, axle 1' on the backside is directly fixed to a frame 87, and the axle 1 by the side of before is 
connected with a frame 87 through the following suspension devices. 

[0008] Drawing 2 is the front view (view A Fig. of drawing 1 ) of the wheel shovel with which this 
invention is applied, and mainly shows the configuration of a suspension device. As shown in drawing 2 , 
the right-and-left edge of a frame 87 is equipped with the cylinder block 3 which has the cylinder 2 which 
can be expanded and contracted, respectively, and the tip of piston rod 2a is connected with the axle 1 
rotatable through the pin 92. moreover, the right-and-left edge of a frame 87 - on the other hand (drawing 
left-hand side) — **** — the end of a link 4 is connected rotatable through a pin 93, and the other end 
arrives at the center section (on the center line CL) of the axle 1 through opening 87a prepared in the pars 
basilaris ossis occipitalis of a frame 87, and is connected rotatable through the pin 94. By this, a pin 93 is 
used as the supporting point, a link 4 is rotated like an arrow head and an axle 1 mainly moves up and down 
to a frame 87 within the limits of telescopic motion of piston rod 2a. Moreover, by the case, a pin 94 is used 
as the supporting point within the limits of telescopic motion of piston rod 2a, and an axle 1 rocks. 
[0009] Drawing 3 is drawing (view B Fig. of drawing 1 ) which looked at the wheel shovel with which this 
invention is applied from the base, and mainly shows arrangement of a hydraulic line. In addition, in 
drawing 3 , an axle 1 presupposes un-illustrating. As shown in drawing 3 , the cylinder block 3 on either 
side is connected through piping 5, and the accumulator 7 is connected in the middle of the piping 5 (center) 
through piping 6. The directional selecting valve 8 to which the location is switched is further connected to 
an accumulator 7 through piping 9 by the manual operation of change-over lever 8a, and the directional 
selecting valve 8 is connected to the center joint 1 1 through piping 10. The detail of a hydraulic circuit is 
later mentioned by drawing 5 . In addition, the hydraulic pump 1 3 and tank which are mentioned later are 
installed in a revolving super-structure 83 (refer to drawing 1 ), at the time of car height adjustment, an oil 
hydraulic cylinder 2, an accumulator 7, etc. with which the pressure oil from a hydraulic pump 13 is 
installed in the base carrier 81 through the center joint 1 1 are supplied, or an oil is discharged through a 
directional selecting valve 8 and a center joint 1 1 to a tank from an oil hydraulic cylinder 2. 
[0010] An accumulator 7 is the so-called diaphragm type which separates internal gas and an internal oil 
with diaphram, and has the about following descriptions as compared with the so-called bladder type 
accumulator which separates internal gas and an internal oil by the bladder. That is, as for the diaphragm 
type, the whole has the circle configuration, and the height of a longitudinal direction is low compared with 
the bladder type. Moreover, what (this is henceforth called every length) a diaphragm type does not have 
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constraint in a posture on the structure, and a longitudinal direction is turned in the direction of a vertical, 
and is arranged also for, and the thing (this is henceforth called every width) also for which a longitudinal 
direction is turned horizontally and arranged are possible. On the other hand, it is difficult to carry out a 
bladder type the structure top and every width, and to use. As shown in drawing 3 , with the gestalt of this 
operation, it carries by carrying out the accumulator 7 of a diaphragm type every width. 
[001 1] Drawing 4 is the sectional view (IV-IV line sectional view of drawing 3 ) of a frame 87, and mainly 
shows the installation condition of an accumulator 7. As shown in drawing 4 , a frame 87 is fundamentally 
constituted by superior lamella 87b and cross-section horseshoe-shaped side plate 87c welded to right and 
left of the inferior surface of tongue of superior lamella 87b, respectively, and the oblong tooth space is 
formed between superior lamella 87b and side plate 87c. And cross-section [ of L characters ]-like (refer to 
drawing 3 ) bracket 87d is further welded to the inferior surface of tongue of superior lamella 87b, and leg 
material 40a united with the band 40 is concluded by bracket 87d with the bolt 41 . A band 40 is formed in 
the shape of an abbreviation C character, and the accumulator 7 is attached in the inside. A bolt 42 is 
inserted in the both ends of a band 40, the nut 43 is screwed in the bolt 42, when a bolt 42 is bound tight, a 
band 40 contracts and an accumulator 7 is fixed by this. In addition, the lifting and holding of the piping 5 
mentioned above are carried out to side plate 87c on either side through the piping holddown member 44. 
[0012] It is arranged without the upper limit section's being unable to project an accumulator 7 from 
superior lamella 87b of a frame 87 in the tooth space formed between side plate 87c on either side, and the 
lower limit section projecting from the lower limit side of side plate 87c. Namely, as for the accumulator 7, 
the all are settled inside the upper limit side of a frame 87, and the lower limit side. Thus, by arranging an 
accumulator 7, its fine sight improves while an accumulator 7 is stored in the interior of a frame 87 and is 
protected from debris etc. Moreover, since it is equipped with the accumulator 7 by every side, it can 
prevent the lug to the lower part of the piping 6 connected to the accumulator 7. In addition, although the 
piping 5 which connects the oil hydraulic cylinder 2 on either side in this case is projected caudad and 
constructed across horizontally from the lowest side of side plate 87c, since there is no lug of piping 6, that 
amount of protrusions can be minimized. Although the accumulator 7 of a diaphragm type is used with the 
gestalt of this operation, in replacing with this and carrying a bladder-type accumulator, the height becomes 
high and it becomes difficult to store an accumulator in the tooth space formed of side plate 87c on either 
side and superior lamella 87b. 

[0013] Drawing 5 is the oil pressure circuit diagram showing the configuration of the suspension concerning 
the gestalt of operation of this invention, and, in addition to the suspension function at the time of transit, the 
suspension concerning the gestalt of this operation has the car height adjustment function and the suspension 
lock function. As shown in drawing 5 , the accumulator 7 is further connected to the Maine hydraulic power 
unit 13 through the oil pressure pilot operated directional control valve 12 through the directional selecting 
valve 8 and center joint 1 1 which were mentioned above. Pilot port 12a of the oil pressure pilot operated 
directional control valve 1 2 is connected to the pilot hydraulic power unit 1 6 through the solenoid operated 
directional control valve 14 and the lock valve 15. The location is switched by actuation of the gate locking 
lever 86 in which the lock valve 15 was formed in the driver's cabin 85. That is, if the gate locking lever 86 
is operated in a discharge location, it will be switched to location (b), and if operated in a lock location, it 
will be switched to location (b). If the solenoid 14a is excited by the electrical signal I mentioned later, a 
solenoid operated directional control valve 14 will be switched to it by location (b), respectively, if solenoid 
14a is demagnetized by location (b). 

[0014] If both a lock valve 15 and the solenoid operated directional control valve 14 are switched to location 
(b), the pilot pressure from the pilot hydraulic power unit 16 will be supplied to pilot port 12a of the oil 
pressure pilot operated directional control valve 12, and the oil pressure pilot operated directional control 
valve 12 will be switched to location (b). The pressure oil from the Maine hydraulic power unit 13 is 
supplied to a directional selecting valve 8 by this, and the adjustment which makes a car height high is 
attained by it. Moreover, if at least one side of a lock valve 15 and a solenoid operated directional control 
valve 14 is switched to location (b), pilot port 12a of the oil pressure pilot operated directional control valve 
12 will be opened for free passage by the tank, and the oil pressure pilot operated directional control valve 
12 will be switched to location (b). This is open for free passage with a tank, and the adjustment of a 
directional selecting valve 8 which the adjustment which makes a car height high is forbidden and makes a 
car height low is attained by it. 

[0015] A directional selecting valve 8 is a 3 port 3 location change-over valve, for example, consists of ball 
valves as shown in drawing 6 . If a directional selecting valve 8 is switched to location (**), A port 8 A will 
be open for free passage to P port 8P, and if switched to a location (Ha), A port 8A will be open for free 
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passage to T port 8T. Moreover, if switched to location (b), as shown in drawing 6 , A port 8 A will be 
completely blocked from P port 8P and T port 8T, that is, the ullage from A port 8A will serve as zero 
mostly, this directional selecting valve 8 is built in body 8a in which P port (pump port) 8P, T port (tank 
port) 8T, and A port (service port) 8 A was prepared, and body 8a — having — the above-mentioned (**) — a 
location and (**) — it consists of ball 8b switched by a location and (Ha) external actuation. Therefore, the 
ullage which intercepts the function as a directional selecting valve in which a directional selecting valve 8 
switches the flow of a pressure oil, and the flow of a pressure oil has a function as a stop valve of zero 
mostly. And when ball 8b is operated between a (b) location and a (b) location, it becomes the opening area 
according to the control input of ball 8b, and can consider as a stop valve with the so-called meter ring 
nature. 

[0016] As shown in drawing 5 , drawing 5a of area A2 was prepared in the duct 5 where drawing 6a of area 
Al opens the cylinder block 3 of a pair for free passage in the duct 6 connected to an accumulator 7, 
respectively, respectively, and the relation of A1>A2 is materialized at least in these drawing 5a and 6a. If a 
cylinder 2 contracts and a high-pressure oil is supplied in a duct 5, the pressure oil will extract and will be 
accumulated to an accumulator 7 through 5a and 6a, and the pressure-accumulating pressure oil will be 
supplied to each cylinder 2 so that a car body may be returned to a center valve position. In this case, an 
accumulator 7 functions as a spring which mainly absorbs vibration, and the drawing 5a and 6a as a resistor 
functions as a damper which mainly decreases vibration. The property of these springs and dampers is 
determined by the gas pressure enclosed with the accumulator 7, and the area of Diaphragms 5a and 6a. 
[0017] A duct 5 branches in two hands within a cylinder block 3, one side is connected to bottom room 2b 
of a cylinder 2 through a pilot check valve 1 7, and another side is connected to rod room 2c of a cylinder 2 
through drawing 5b of area A3 (<A1), and a pilot check valve 17. The pilot port of a pilot check valve 17 is 
connected to the pilot hydraulic power unit 16 through the solenoid operated directional control valve 1 8, 
and the drive of a pilot check valve 1 7 is controlled by change-over of a solenoid operated directional 
control valve 18. If the solenoid 18a is excited by the electrical signal I mentioned later, a solenoid operated 
directional control valve 18 will be switched to it by location (b), respectively, if solenoid 18a is 
demagnetized by location (b). 

[0018] If a solenoid operated directional control valve 18 is switched to location (b), the pressure oil from 
the pilot hydraulic power unit 16 will be supplied to the pilot port of a pilot check valve 17. By this, a pilot 
check valve 17 functions as a mere open valve, and becomes movable [ oil sac 2b of each cylinder 2, and the 
pressure oil from 2c ] (unlocking condition). In addition, at this time, the flow of the pressure oil of bottom 
room 2b and rod room 2c is extracted, and is regulated by 5b, namely, diaphragm 5b functions as a damper 
which mainly decreases vibration. If a solenoid operated directional control valve 1 8 is switched to location 
(**), supply of the pressure oil from the pilot hydraulic power unit 16 stops, a pilot check valve 17 will 
function as a usual check valve, and oil sac 2b of each cylinder 2 and discharge of the pressure oil from 2c 
will be forbidden by this (lock condition). 

[0019] Drawing 7 is the electrical diagram of the suspension concerning the gestalt of this operation. The 
brake switch 21 with which an electrical circuit is switched to transfer switch 2 IT, P contact 2 IP, and W 
contact 21 W corresponding to each mode of transit, parking, and an activity as shown in drawing 7 , The car 
height adjustment switch 22 which orders it car height adjustment by actuation from a driver's cabin 85, A 
power source 23 and relays 24, 25, and 26 constitute a relay circuit. Supply of the electrical signal I to the 
solenoids 14a and 18a of solenoid operated directional control valves 14 and 18, the solenoid 27 for parking- 
brake discharge, and the solenoid 28 for activity brake actuation is controlled by this relay circuit, 
respectively. 

[0020] If drawing 7 is explained in full detail, 21s of contact commons of the brake switch 21 is connected 
to a power source 23 at the solenoid 28 of the for coil 26c of relay 26, and for activity brake actuation in W 
contact 21 W at the solenoid 27 of the for a-contact 24a of relay 24, coil 25c of relay 25, and for parking- 
brake discharge in transfer switch 2 IT, respectively, and P contact 21P are opened wide. If the brake switch 
21 is switched to the W contact 21 W side, while the solenoid 28 for activity brake actuation will be excited 
and an activity brake will operate, the solenoid 27 for parking-brake discharge is demagnetized, and a 
parking brake operates. If the brake switch 21 is switched to the P contact 21P side, the solenoid 27 for 
parking-brake discharge will be demagnetized, and a parking brake will operate. In addition, an activity 
brake and a parking brake are well-known things, and the illustration is omitted. 

[0021] B-contact 24b of relay 24 is connected to a-contact 26a of relay 26, 26s of contact commons of relay 
26 is connected to a power source 23 for solenoid 18a of a solenoid operated directional control valve 18 at 
24s of contact commons of relay 24, respectively, and b-contact 26b of relay 26 is opened wide. Moreover, 
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the car height adjustment switch 22 is connected to a-contact 25a of relay 25, 25s of contact commons of 
relay 25 is connected to a power source 23 for solenoid 14a of a solenoid operated directional control valve 
14 at the car height adjustment switch 22, respectively, and b-contact 25b of relay 25 is opened wide. 
Therefore, if the brake switch 21 is switched to the P contact 21P or W contact 21 W side, relay 25 will be 
switched to the a-contact 25a side, if the car height adjustment switch 22 is turned on in this condition, it 
will connect with a power source 23 and solenoid 14a of a solenoid operated directional control valve 14 
will be excited. Moreover, if the brake switch 21 is switched to the P contact 21 P side and the car height 
adjustment switch 22 is turned on, relay 24 and relay 26 are switched to the b-contact 24b and a-contact 26a 
side, respectively, it will connect with a power source 23 and solenoid 1 8a of a solenoid operated directional 
control valve 1 8 will be excited. That is, by carrying out ON actuation of the car height adjustment switch 
22 in parking mode, a pilot check valve 17 will be in an open condition, and if other car height adjustment 
conditions are satisfied, car height adjustment will be attained by actuation of a directional selecting valve 8. 
Furthermore, if the brake switch 21 is switched to the transfer switch 2 IT side, relay 24 is switched to the a- 
contact 24a side, it will connect with a power source 23 and solenoid 18a of a solenoid operated directional 
control valve 1 8 will be excited. Thereby, at the time of transit, a pilot check valve 1 7 is considered as 
disconnection, and can use an oil hydraulic cylinder 2 as a suspension. 

[0022] Then, actuation of the suspension concerning the gestalt of this operation is explained more 
concretely. 

(1) In transit mode transit mode, as shown in drawing 7 , the brake switch 21 is switched to the transfer 
switch 21T side. While the solenoid 28 for activity brake actuation is demagnetized by this and an activity 
brake is taken off, the solenoid 27 for parking-brake discharge is excited, and a parking brake is canceled. 
Moreover, coil 25c of relay 25 energizes, relay 25 is switched to the b-contact 25b side, the circuit to 
solenoid 14a of a solenoid operated directional control valve 14 is cut by this, solenoid 14a is demagnetized, 
and a solenoid operated directional control valve 14 serves as location (b) by it. Furthermore, by cutting the 
circuit to coil 26c of relay 26, while relay 26 is switched to the a-contact 26a side, the circuit to coil 24c of 
relay 24 is cut, relay 24 is switched to the a-contact 24a side, solenoid 18a is excited, and a solenoid 
operated directional control valve 18 serves as location (b). In addition, demagnetization of solenoid 14a in 
transit mode and excitation of solenoid 1 8a are unrelated to actuation of the car height adjustment switch 22. 

[0023] In the hydraulic circuit of drawing 5 , if solenoid 14a is demagnetized as mentioned above, a 
solenoid operated directional control valve 14 will be switched to location (b), and pilot port 12a of the oil 
pressure pilot operated directional control valve 12 will be opened for free passage by the tank. The oil 
pressure pilot operated directional control valve 12 is switched to location (b) by this, and the P port of a 
directional selecting valve 8 is opened for free passage by the tank by it. Moreover, if solenoid 18a is 
excited as mentioned above, a solenoid operated directional control valve 1 8 will be switched to location 
(b), and the pressure oil from the pilot hydraulic power unit 16 will be supplied to the pilot port of a pilot 
check valve 17. A pilot check valve 17 fiinctions as a mere open valve, it becomes movable [ the pressure 
oil between bottom room 2b of each cylinder 2, rod room 2c, and an accumulator 7 ], and a suspension 
function is demonstrated by this. In addition, in transit mode, the directional selecting valve 8 is switched to 
the center valve position shown in drawing 6 , since change-over lever 8a is prepared in the lower part of a 
frame 87, change-over lever 8a is not operated during transit, and the outflow of the pressure oil from a 
directional selecting valve 8 is prevented. That is, a car height does not fall by the operation mistake at the 
time of transit. 

[0024] In such transit mode, if vibration of a high cycle is inputted into piston rod 2a through a tire 91 and 
an axle 1 with the irregularity of a road surface at the time of high-speed transit of an activity car After 
extracting, moving to an accumulator 7 through 5a and 6a and accumulating pressure to an accumulator 7, a 
part of pressure oil (dynamic pressure oil) from the cylinder 2 (cylinder of the contracted one) of the high- 
tension side is supplied to each cylinder 2 so that a car body may be returned to a center valve position. At 
this time, an accumulator 7 functions as a spring which absorbs vibration of piston rod 2a, and serves as 
such a hard suspension that the gas pressure of an accumulator 7 is high. Moreover, Diaphragms 5a, 5b, and 
6a function as a damper which regulates transfer of vibration, a cylinder 2 stops being able to stroke them 
easily and attenuation nature increases them, so that a diaphragm is small. Even if it is the case where the 
axle 1 moved up and down or rocked to the frame 87, and a tire 91 receives external force from a road 
surface during transit by telescopic motion of the cylinder 2 accompanied by migration of such a pressure 
oil, it prevents that the external force is directly transmitted to a frame 87. In addition, if the cylinder 2 on 
either side expands and contracts to hard flow mutually by the case where the axle 1 moved up and down 
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when the cylinder 2 on either side expanded and contracted in this direction by the case where the both sides 
of the tire 91 on either side receive the external force of the same direction in this case etc., and only one 
side of a tire on either side receives external force etc., an axle 1 will rock. 

[0025] Moreover, if vibration of a low cycle is inputted into piston rod 2a with the irregularity of a road 
surface at the time of low-speed transit of an activity car, a pressure oil (static pressure oil) will be supplied 
to the cylinder 2 of the low-tension side from the cylinder 2 of the high-tension side, and the pressure of 
each cylinder 2 will become equal. By this, even if irregularity is in a road surface, the ground pressure of a 
tire 91 can be held equally, and the stability of an activity car can be raised. On the other hand, the pressure 
of each cylinder 2 becomes equal at the time of a halt of an activity car, the flow of a pressure oil stops, and 
a cylinder 2 stands it still in the location where the gravity W from an attachment 84 and the force F of 
acting on piston 2p in a cylinder 2 were balanced (W=F). In addition, the force F of acting on piston 2p in 
this case will become F=Px (S1-S2), if the pressure in S2 and a cylinder 2 is set [ the projected net area of 
piston 2p by the side of the bottom room 2 ] to P for the projected net area of piston 2p by the side of S 1 and 
rod room 2c. 

[0026] (2) In parking mode parking mode, as shown in drawin g 7 , the brake switch 21 is switched to the P 
contact*21P side. Both the solenoid 27 for parking-brake discharge and the solenoid 28 for activity brake 
actuation are demagnetized, a parking brake operates, and an activity brake is taken off by this. Here, if the 
car height adjustment switch 22 is turned off (open), while solenoid 14a of a solenoid operated directional 
control valve 14 will be demagnetized, the circuit to coil 24c of relay 24 is cut, relay 24 is switched to the a- 
contact 24a side, and solenoid 18a of a solenoid operated directional control valve 18 is demagnetized. 
[0027] If Solenoids 14a and 18a are demagnetized as shown in drawing 5 , both the solenoid operated 
directional control valves 14 and 18 will be switched to location (b). While the oil pressure pilot operated 
directional control valve 12 is switched to location (b) and the P port of a directional control valve 8 is 
opened for free passage with a tank, supply of a pressure oil in the pilot port of a pilot check valve 17 stops, 
a pilot check valve 17 turns into a check valve, and oil sac 2b of each cylinder 2 and migration of the 
pressure oil from 2c are forbidden by this. That is, when the car height adjustment switch 22 is turned off, 
even if a directional selecting valve 8 is operated, the feeding and discarding of the pressure oil to an oil 
hydraulic cylinder 2 are forbidden, and a car height is not changed un-wanting. 

[0028] Although the class of attachment 84 to be used can adjust a car height in a desired height location 
with the gestalt of this operation, this adjustment is performed in parking mode. Hereafter, adjustment (car 
height adjustment) of a height location is explained. It is equipped with the attachment 84 of the standard 
weight w as initial condition, and as shown in drawing 8 (a), the amounts LI and L2 of the contraction 
direction of a cylinder 2 and the elongation direction which can be stroked presuppose that piston 2p is 
standing it still in the respectively equal (L1=L2) location. Here, if it exchanges for attachment 84of weight 
W f (>W)' as shown in drawing 8 (b), a cylinder 2 will contract, the car height by the side of before will 
become low, and amount LI which can be stroked' of the contraction direction will become small (L1'<L1). 
moreover, it is shown in drawing 8 (c) — as — weight W - if it exchanges for 'attachment 84of '(<W)" - a 
cylinder 2 — elongating — the car height by the side of before — high — becoming — amount L2 which can be 
stroked' of the elongation direction - 'becomes small (L2"<L2). thus — if an attachment 84 is exchanged - a 
car height — low — or — high — becoming — the amount LI of the contraction direction or the elongation 
direction which can be stroked — ", L2" become small, and a suspension function cannot fully be 
demonstrated, but a degree of comfort gets worse, in order to prevent this, car height adjustment is 
performed, and when an attachment 84 is exchanged, it maintains at a proper car height 'LI -L2' and LI - 
'=L2". [ for example, ] 

[0029] Since the brake switch 21 is switched to the P contact 21P side in parking mode as shown in drawing 
7 , the coils 25c and 26c of relays 25 and 26 are not energized, but relays 25 and 26 are switched to the a- 
contact25a and 26a side, respectively. Here, if it is going to perform car height adjustment and the car height 
adjustment switch 22 is turned on (close), while solenoid 14a of a solenoid operated directional control 
valve 14 will be excited, coil 24c of relay 24 energizes, relay 24 is switched to the b-contact 24b side, and 
solenoid 1 8a of a solenoid operated directional control valve 1 8 is excited. 

[0030] If Solenoids 14a and 18a are excited as shown in drawing 5 , both the solenoid operated directional 
control valves 14 and 18 will be switched to location (b). Moreover, in performing car height adjustment, it 
carries out lock actuation of the gate locking lever 86, and a lock valve 1 5 is switched to location (b). The 
pressure oil from the pilot hydraulic power unit 16 is supplied to pilot port 12a of the oil pressure pilot 
operated directional control valve 12, while the oil pressure pilot operated directional control valve 12 is 
switched to location (b) by this, the pressure oil from the pilot hydraulic power unit 16 is supplied to the 
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pilot port of a pilot check valve 17 by it, and a pilot check valve 17 is made an open valve. 
[0031] Here, in order that a cylinder 2 may be in the condition (Lr<2') of drawing 8 (b) and may consider as 
the condition of LI -L2 1 , in expanding a cylinder 2, change-over lever 8a is operated and it switches a 
directional selecting valve 8 to location (b). Then, the pressure oil from the Maine hydraulic power unit 13 is 
supplied to oil sac 2b of each cylinder 2, and 2c through a directional selecting valve 8, respectively, the 
force F (force of the elongation direction) of acting on piston 2p by this becomes large, a cylinder 2 is 
elongated and a car height becomes high. Moreover, in order that a cylinder 2 may be in the condition 
(L1">L2") of drawing 8 (c) and may consider as the condition of L1"=L2", in shrinking a cylinder 2, 
change-over lever 8a is operated and it switches a directional selecting valve 8 to a location (Ha). Then, oil 
sac 2b of each cylinder 2 and the pressure oil from 2c are discharged by the tank through the tank directional 
selecting valve 8, the force F of acting on piston 2p by this becomes small, a cylinder 2 contracts and a car 
height becomes low. thus, if a car height is adjusted and a car height reaches a predetermined value (L1-L2* 
and LI — the value in which "=L2" is materialized), change-over lever 8a will be operated and a directional 
selecting valve 8 will be switched to location (b). 

[0032] (3) In activity mode activity mode, the brake switch 21 is switched to the W contact 21 W side. The 
solenoid 28 for activity brake actuation is excited by this, the solenoid 27 for parking-brake discharge is 
demagnetized, and both an activity brake and a parking brake operate by it. Moreover, while coil 25c of 
relay 25 does not energize but relay 25 is switched to the a-contact 25a side, the coil of relay 26 energizes 
and relay 26 is switched to the b-contact 26b side. Therefore, ON actuation of the car height adjustment 
switch 22 is carried out accidentally, even if coil 24c of relay 24 energizes, solenoid 18a of a solenoid 
operated directional control valve 1 8 is not excited, but a solenoid operated directional control valve 1 8 is 
switched to location (b), and a pilot check valve 17 functions as a check valve. Therefore, even if the 
operation mistake of the directional selecting valve 8 is carried out to the car height adjustment switch 22, 
car height fluctuation is forbidden. 

[0033] Furthermore with the gestalt of this operation, the further safety is planned using following 
interlocking. If ON actuation of the car height adjustment switch 22 is carried out accidentally, solenoid 14a 
of a solenoid operated directional control valve 14 will be excited, a solenoid operated directional control 
valve 14 will be switched to location (b), but since lock actuation of the gate locking lever 86 is carried out 
in activity mode, a lock valve 1 5 is switched to location (b), a pressure oil is not supplied to the oil pressure 
pilot wave's 12 pilot port 12a, but the P port of a directional selecting valve 8 is opened for free passage by 
the tank. At the time of activity mode, a pilot check valve 1 7 functions as a check valve in this way, and 
even if oil sac 2b of each cylinder 2 and migration of the pressure oil from 2c are forbidden certainly and it 
operates change-over lever 8a accidentally by the P port of directional-selecting- valve 8a being opened for 
free passage with a tank, a car height does not change. 

[0034] In activity mode, since a non-illustrated working-level month pilot valve is supplied through a lock 
valve 15, if it is going to drive an attachment 84, for example and a non-illustrated control lever is operated, 
the pilot pressure oil proportional to the control input of a control lever will be led to a pilot type control 
valve, a control valve will be operated, and the activity of digging etc. of the pressure oil from the pilot 
hydraulic power unit 16 will be attained by this. Since oil sac 2b of each cylinder 2 and migration of the 
pressure oil from 2c are forbidden at this time, a cylinder 2 can work by being stabilized in the state of a 
suspension lock, without not being stroked but the reaction force (digging reaction force) by digging being 
absorbed by the accumulator 7. 

[0035] Thus, the effectiveness by the gestalt of this constituted operation is explained. 
(1) In the hydraulic circuit which controls the feeding and discarding of the pressure oil to an oil hydraulic 
cylinder 2, and carries out car height adjustment, since the ball type 3 location change-over valve 8 realized 
the function of the change-over valve which switches the feeding and discarding of a pressure oil, and the 
function of the stop valve which intercepts an oil hydraulic cylinder 2 from a hydraulic pump 1 3 and a tank, 
if the change-over valve 8 is switched to the center valve position, the leakage of the pressure oil from an oil 
hydraulic cylinder 2 (leak) will be controlled certainly, and a car height will not fall to un-wanting. 
Moreover, since the change-over valve and the stop valve were unified, a miniaturization can be attained. 
Furthermore, since the meter ring (flow rate control characteristic) according to the control input of ball 8b 
built in body 8a is obtained, a motion of the revolving super- structure 83 at the time of car height adjustment 
becomes smooth. Since the ball type 3 location change-over valve 8 has been arranged on the lower stream 
of a river of a center joint 1 1 (i.e., since the accumulator 7 and the oil hydraulic cylinder 2 were made to 
approach and it prepared), the hydraulic line length (especially duct length of a duct 9) of a stop valve 8 and 
an accumulator 7 can be shortened, and effect which it has on the suspension engine performance mainly 
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designed based on the capacity of an accumulator 7 can be made small further again. Furthermore, with the 
gestalt of this operation, since the duct 9 is used as the rubber hose, it is expected that carry out elastic 
deformation with high pressure, and the suspension engine performance gets worse. Then, using the rubber 
hose of a proof pressure (for example, 350kg/cm2) sufficiently higher than the maximum pressure (for 
example, 90kg/cm2) of the hydraulic circuit for suspensions, elastic deformation was made small and 
aggravation of the suspension engine performance is controlled. 

[0036] (2) Since the accumulator 7 of a diaphragm type was formed in the middle of the duct 5 which opens 
a cylinder 2 for free passage, an accumulator 7 can be arranged efficiently (using a tooth space effectively) 
in the tooth space which the height became low as compared with the bladder type of the same capacity, 
therefore was formed of side plate 87c on either side and superior lamella 87b. Moreover, since the 
accumulator 7 has been arranged sideways, it is not necessary to take out downward the piping 6 connected 
to the accumulator 7, and the height of the accumulator 7 also including piping 6 can be made low. 
[0037] (3) Form the change-over valves 12, 14, and 15 switched to actuation of the brake switch 21 or the 
gate locking lever 86 by interlocking. Only where it operated the parking brake and the gate locking lever 86 
is operated to a lock location (activity prohibition condition) That is, since the pressure oil was supplied to 
the P port of a directional selecting valve 8 only at the time of parking mode selection and car height 
adjustment by actuation of change-over lever 8a was enabled, car height adjustment is not carried out at the 
time of transit and an activity. Consequently, since oil sac 2b of each cylinder 2 and migration of the 
pressure oil from 2c were forbidden by the check valve 1 7 at the time of an activity while a setup of each 
part concerning the suspension engine performance became easy, since a car height adjustment function did 
not need to be taken into consideration at the time of transit, it can work without sense of incongruity, 
sensing digging reaction force. 

[0038] (4) Since car height adjustment was forbidden whether prepare a relay circuit, and ON actuation of 
the car height adjustment switch 22 is accidentally carried out by the brake switch 21, relay 24 - 26 grades at 
the time of transit and an activity or change-over lever 8a was operated at the time of an activity (actuation 
is impossible during transit) or (so-called interlocking), car height adjustment [****/ U n-] can be prevented. 

[0039] Above, one ball type 3 location change-over valve 8 realized the change-over valve function to 
connect the oil hydraulic cylinder 2 for -cum- suspensions for car height adjustment to a hydraulic pump 13 
or a tank, and the stop-valve function which intercepts an oil hydraulic cylinder 2 from a hydraulic pump 13 
and a tank, and lessens leak. However, since this invention sets it as the 1 st purpose to prevent certainly leak 
of the oil hydraulic cylinder for -cum- suspensions for car height adjustment, and to control car height 
fluctuation, when using 3 location change-over valve of a spool type which is indicated by JP,7-132723,A, it 
may arrange the stop valve of structure with little leak to 3 location change-over valve of a spool type, and a 
serial. As a stop valve in this case, the closing motion valve of a ball type like drawing 6 , the pilot type 
check valve which turns into an open valve or turns into a check valve according to the pressure which acts 
on a pilot port can be used. 
[0040] 

[Effect of the Invention] As explained to the detail above, this invention does the following effectiveness so. 

(1) The oil quantity which leaks it from the oil hydraulic cylinder for car height adjustment since the 
feeding-and-discarding means against the oil hydraulic cylinder for car height adjustment was constituted 
from a leveling valve and a stop valve is controlled, and a possibility that the car height of a revolving 
super-structure may fall un-wanting is prevented. 

(2) Since the stop valve or the ball type 3 location change-over valve was installed in the base carrier and the 
accumulator and the oil hydraulic cylinder were made to approach with the accumulator which gives a 
suspension function to an oil hydraulic cylinder, the hydraulic line length of a stop valve and an accumulator 
can be shortened, and effect which it has on the suspension engine performance mainly designed based on 
the capacity of an accumulator can be made small. 

(3) A unification valve, a ball type 3 location change-over valve, then a miniaturization can plan a leveling 
valve and a stop valve. 
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-IV^irfflB) Xtb*), ±K7*aAU-*7©JRt)f»f 
tt^cH^-To 0 4(c^-rj;3{C7U-A8 7«, ±« 
8 7 b fc, ±458 7 b©TB5©fc&K*n^n»»«n 

/■c»rffin<D^cDffl!j«8 7 c tic£?xm*mcmi£-$ 

n, ±«8 7 b i:ffi4S8 7 c ©HtttflifiO^^-X^ 
M?ntt^o fLT> ±«8 7 bcDTffifc«$6t 
WiBL^tt (03 #88) ©77^7 h 8 7 d^«»* 
n, h8 7dtett/<>K4 0fc— ttffcStl 

fcPg|5W4 0 a*^;I/h 4 1 TtttiSSnT^S. 
4 0«BSC^ttk:^JSKSn, ; e-Ol*HIJ{C«7+aAU- 



5 

71/ F 4 2 tfj? j§£tts tf'/l/ h 4 2 fc fet* >y h 4 3 

fe. ttftbrcm ! g5imw®7£8m 4 a^lx^<d 

[0 0 12] fc&©{|J&8 7 cC^fCflM^ftfcT^- 
X[*|fC*5^T, 7*aAb-£7ti, ^©±ffig|$#7U 
-A8 7©±«8 7 bfre-^tiJ-lff, frO^©T*»\' 
flj«8 7 c<DTiMfre^tU-f3££&<gaB£ftT^ 

8 7©±ffiffi*5itfTffiffi©rtiJtJRf oW5o £© 
J:?fc7*i.kb-:$?7£SeB-f 
-*7&7l^-A8 7<73rtg|5(C^$n, 
&{$«£ft3 ^S^|pl±T5 0 7+a 

AU-*7ti«5BtTig;t2ftT^3fc#>, 7+aAl/ 

-27 icmmnrcmw 6 ©t^©^?! 0 ^Kih-r 

2 Z>mW 5 fifJJIS 8 7c ©«TS<i: 0 T7j fc£ 

tiJLT}S^Sn?>a\ geW6©tBo$IDtf&^*:i6;?-© 

K$tf3S<&oT, ££©{Hg8 7 c £±1£8 7 bfccfc 
oT^$n^X^-7>rttC7+aAU-^^^-TS 

[0013] 05&, *mw(omm<DBBjcmfr%-*)-x 

t^LTt,^. 05{C^<fc^tC, 7*a2*U-2 7 

^HUK!ibfc73[flj^#8i:-ty^-^3-ryn i%ft 

ESI 3 td£gg£ftTV>5„ iff;Wo»; FtfJ&#l 2 
©/ W p -y h M 2 a {*«K«Mft# 14i:uy^ 
;b7l 5*ALWOyHftE»l 6£&M£ftT^ 
§ 0 D -y /*\)\>~? 1 5li»E£8 5fcR»e>nfcy-h 

0 y ^ 8 6 (ommc <k o T?0{ftBtfg) (3 Jfc*. 5 
ftSo "f y-hn-y^UA-8 6AW{uH(c 

ftttSftsttMi (f) {c9J0$x.?>ft, p-y^ftBt 

1 4 {4, SB$-rS*SM§^ I CAotfOV U/-f F 1 
4 atfHHKT£ttSi:{M (u) VW-f F Hatf 

[0 0 14] n-^^^l 5£fltM£#l 4#fcfc 
EffiB (a) KUJ9gi*.&ft3i:, ME/WnyMjWft 
#1 2WD7 Fstf-F 1 2 afctt/Wny httlEEM 
1 6*>5WD9 FEtfflU&Sft, »WD7 hW 

2ttffifi (P) fc9J»)&a.&ft;5 0 dftfccfco 
T, ^'fyjajEjgl 3^e><OEffl^73|ol^#8{cm 

sn, m&*&<? zwmimmtKZa *tz, P<y* 
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/w 1 5 tnmm&ft \ 4 ©'>&< tt-mmm. 

(D/WB7hl-h 1 2 ati^y^fCjlffi^n, rSE^ 
-fP7hM#l 2(ifiB (f) fc^0&x.e>ft3 o c 

[0 0 15] 7?fa««#8tt3#-h3{M«SI#Tfc 
0 , AHA tf 0 6 lC7fst£ 0 fttf-JWW/X'ffi&Ztl 
10 5. 7jfa$JS&#8#ffiB (-T) fcgjt>»*.6ftSi:A3l? 
-h8A«P>-K-h8 PtaBiU ffifi 0\> fc^0& 
A&n*4:Asi?-h8A{iTsK-h8TfcaBi"rS 0 $ 

am (p) E^o$*-e>ftS£> H6t^-r«fc5K: 

A$-h 8 AtiP^-h 8 P, T#-h8Tfr65S££ 
7"P>y^7$n, OSO A*-h 8 A3^60»n*ttSiS' 
-tr"Pi:*§o eO?3[p|^#8{±> P4?-h 
— 8P, T#-h (*>^5j?-h) 8T*«fct;Ad? 
-h (-9— IfX^-F) 8 A^»tt6nfc#7 f -1'8 a 
i:, *f-f8afcrttsn» ±SB (uB, (P) tt 

20 B43«fctf (/n) fcnap»mc«fc»)«»)»Aftnsjp-;i' 

TO«t*3llla«**. ^LT, (^) fiB<t (P) 
B 4: OH If 8 b A^ft £ ft S ^ (±, 8 

[00 1 6] 05£^rJ:5fi:, 7*aAl/-^7tg 
«5$ft«BK6fc«Bi»Al<0»!3 6a^, -WO~>'J 
30 y#~7u 7^3 ^r^ft^ ft^jif^WSS 5 A2 
©80 5 atfWfftRttfcft, Cfte,©^0 5 a, 6 
alC«'M< 4:feAl>A2cDM#^fi)uiLTV>5o >"J 
>^2A«LTWSg5^ciS|E^m^$ft§i:, ^ 
OEiftfitSEO 5 a, 6 a ^LT7*aAl/-^ 7 (C§ 
E^ft, SE5ftrcE»{i${*:^cp4fuB(c«!)f$^?, 

«fc9fc&40S/i;>^2fc0tte£ft5o 7+ 
glaft 4: LT©8 0 5 a , 6 a fciifcjgfifcjagf 5 ? 

40 T+ailz-^TtSAStlfc^E^O 5 a, 6 a 
©ffi8Hc«fcoTi*£SftSo 

[0 0 17] SSS5«^U>^7"P-y^7 3rtT--^{C^ 

y^20*Fi»S2 btcSSRSft, ffi73«ffi«A3 « 
AO ©80 5 bk/Vf07 h^x-y^7# 1 7*/VLT 
>"jy^2©P>y FS2 cK»fiE*ftTV^So 'Wd^ 
hfi7^#l 7 0/ Way F4?-Ftt«««tft#l 8 

eu^D7fMi eicmmznxtso, mm 
so cK^MtPsns. sm«^#i 8*4, t*srr«*aifli 



(5) 
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# I eJ:?T*©y l 8 atf®«SftSfc{41 

(p) (c, yuy-Y f i 8 ammzn&tim (-o 
[ooi8] mmnmii %i$®.w (a) E^gs^e 

ftZb, ;WD7 h»E$U 6)!i^OE»VVn7 h 

LTMeL. &>sVy?2<D]m2 b, 2 cfreOEfa 
£#hAM2 b£P-y F^2 c (DEM^nti^O 5 b 10 

OO E^Dg^en&i:, /WP7 hrSEi© l 6fre> 

x-y^#l 7l±jl^cD^x->^#i:LT^L, &U'J 
y?'2<D?!ilM2 b, 2 c^P,<DE^t0gfW^±5n5 
(P-y^ttSO o 

[0 0 19] 07«, *Sl<D)Bttib5tx^y^ 
3 >cDB^|i]if§iaT"&S 0 H7(C/^-rJ:9{c, 
ti*fr» K¥, fl^©&*-Ffctt£LTTj&&2 1 20 

t, pg£2 1 p, wg^2 1 wtc^guensyu 
-+x^<y^2 it, mt&ms 5frt>vnmc&vxm 
vmm*mfrt&nmwotX'fy : ?-2 2 1, mmz 3 

U U-2 4, 2 5, 2 6i:(cJ;oT'J U-@K*«ftS 
U £<DU U-@&EcfcoTmMf&#l 4, 1 8©V 
Uy^F 14 3,18a, a#7U-*^ffl<DVPy 
V27&£tfftM7'U-*{mm<DVUS'f F2 8^' 

[0 0 2 0] 0 7£i¥j$-tst, yu-^x^-y^2 1 

<D#iIJ&62 1 sfi«JR2 T}g£2 1 TfctU U- 30 
2 4<Da&j52 4at'J U-2 5©3<<;l/2 5 c tOM 
fU~^mmm<OVlyy^Y2HC. W8MS2 lWfi'J 

u-2 6<Da^)i>2 6 c tf^ii^u— *fHftffl©yuy 
-i^stweftsaKSft, pj&£2 1 pfiwasft 

TVS. 7U-4vWy?-2 l#Wjgj£2 1 WfflK^Jt) 

mTLznzt. ttm-7u-*wMm<Dvu/'(\ : 2 8tf 
-«icoyu/^ F2 7«?nTa$7i/-+ 

AWtSo 7"U-*X^7f2 1#PJ&52 1 Pffip\ 

mwkxsbft^t, mm-7i'-*tmm<Dv\sS'( F2 40 

[0 0 2 1] «K9J&#1 80VUy-fFl 8 att'JU 
-2 4(0itIM2 4s(C, iJl/-2 4£ObM2 4b 
(i»J U-2 6<&a»j£2 6 afc, 'J U- 2 6 cDftiI}g£ 
2 6s (i«M2 3 fc^JVPttSSttStU 'Jl/-260b 

»/S2 6 bttBUttsnr^*. tfc, «&gj$#i 4© 
yuy^f f 1 4 att*ffiH»;wv*-2 2fc, Hitnisii 

X-Y-yf-2 2(iUl/-2 5©a8£2 5 afC, 'J U-2 50 
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5 ©£aug£ 2 5 s imm 2 3 icznznmmzft. u 

U-2 5 CD b J^J^ 2 5 bttlSJttSftTVSo Lfctfo 
T, yU-+7.^-y^2 ltfP8£2 1 P{|J£>£>WiW 
jg£2 lWftl'\«JD8W.&ft3i: , JU-2 5#a8j62 
5 a fjj^ 0 »A C ©miT-SffilHSXi' -y 2 

2#*y£ns£, *smi#i 4^y uy-f fi 4 a 
&»!2 3fc&s^ftTjM£ft3 0 sfc, yu-*x 

-T>y^2 1*<P»jS2 1 PHEW •)«*. 6ft, *KWB 
X-f -y^2 2*^>$ft5fc, UU-2 4*5«ktfUU- 
2 6 tf-^n^n big/5 2 4 b§J*5<fctfa$/£2 6 a fijfc 

9jo$x.e>ft mmm&fti soyuy-r f i8ai« 

JB2 3i:»««ftT»««ft*. e**-K 
g£#2M# LT ^ftfcf £ |pj^&# 8 ©ftfttc J: •) «i& 

Mm^mtKZo set, yu-+7,^-y^2 i#t 

J&52 1 TfllfcW9»*.6ft*i:, UU-2 4ttattjA 

2 4 affly^o&x.eft, 8©yuy-r F 

1 8 a «*i®2 3 i:^M$ftTS)^$ft5o CftfcJ: 
0, ^T^E/Wa<y h^-x-y^#l 7(4W3Bcfc*ft 
T, »Ei/'jy^2^-9-x^y^ayi:LTfiJffl-r5c: 

[0 0 2 2] i^t, *HJBO^«t«t>S-9-X^y'> 

( 1 ) F 

j6fft— FK*v^Ttt, 0 7 E^Vf J: -5 tcy U-+7.-Y 
<yf-2 lifiim&2 1 TdiJ^.«t)»^P)ft^ 0 cnfCi 

ot, ^nyu-^ijffl©yuy-rF2 8«?n 
Titnyu-+*«$nsti:fe(c, a*yu-+» 
i^fflo y u y -r f 2 7 nxmmy u-^mm 

£n3o Sfc, U U-2 5<DP^;l/2 5 ctfilWSftT 
U U-2 5lib^2 5 bi^OftA^n, CfttCk 
oT, mflat^J^l 4©VUy-<Fl 4 a^cOIslSS^ 
Kr^ftTV uy-f F 1 4 afctJHflfcSft *«WtR^ l 4 
ttfiB (-<) t^^o ?6E, 6 
c 'NOHB^Wf^ftT 'J U- 2 6 a 2 6 a UJ's 
«»?il*6ft*fcfct>h:, V U-2 4CDP-Y;b2 4 C\ 
tO@SS*^»T^ftT 'J U- 2 4 it a g£ 2 4 a flKtt 0 
S^e»ft, y US 4 H 1 8 a tt®«SftTW««lSi# 1 
8(iffiS (P) ^*5o Sfrt-FfcfettSVU 
y-Y F 1 4 a *5<ktf y Uy f F 1 8 a (OBbOS 

[0 0 2 3] 05CD»E@!S{c4oV^T, HU L It X r> E 
y uy -f F 1 4 a ^«$ft* fc««t««# 1 4 tif57.fi 

(^) icWD^x.6ft S&WO'y h«J»#l 2CD/^ 
^07 h^-h 1 2 att^y^taiiSftS. iintc,}: 
oT, NEE/Woy hWifttfl 2«{ufi E^OSl 
^.e>ft ^|Rl«ift#80P*-htt*>^Kaii*ft 

50 tfc, Sijabfcfc^tcyuy^F 1 8a#afifc£ft 

5 1 8ti{fifi (p) {c^Jt)^!^e,ft >U 
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KfflEiU efrbVEEtilff'Wuy hf-x-y^l 

TfcD, «»U/*-8 att7U-A8 7©T8K»ttS 
ti&<> *|Rl«»#8!b^<DE»oa[Wt4ffliI:Sn*. 

[0 02 4] £<D& r> fcjtfr*- K(C*5^T> mziitt 

Wi^^^9 l.TtT.frlZftLrVXhyuy K2 
a£A*Sft5fc, fflEflg>3/D ^^2 (iRttLT^S 
^flDS/'jy^O frftOEtt (»W4E») O-BPttiRO 
5a,6a^LT7*aAL/-^7'\t^lU 7* 

7*aAl/-*7tttrXh>0'y K 2 a (DWm*WM? 
*/^tLT«*U 7*aAU-2 7<D#XEtfjg;^ 
HifSV^^>5/3>fcft*o St)5a,5b, 

6 attiaftoeaiftaw-rs^/^LTiiiiiu «») 
Stttf«anT3o z.n&oftm&ni&Wk'&oi'VyV 

2©#t8lC«kt), 7U-A8 7{C*tL-T7?X;l/l tf± 
TWSfcfcMSKiU HEfiWc5'fV9 limffifre>9W 

^HT*fe*©i/U>^2^S^{ciS»^|fi](c#$i-r5i:7 

co o 2 5] sfc, ^mmm<Dim^.nm, mmnwa 
iUEfflij£D->"j y^2*^fiE«0">y y^'2^ 

^9 10S%E*3|L<fi^-rsci:tf-e£, ffH$ 

Vfa<Dfffitlli$.W}kL. 7$y?*yh8 4frb<D&tlVlt 
y V y$ 2 fa<D tf 7. HV2 p {Cfffflf 5 F £ #J9« 

(w=f) btciii.w-eyvy'?2im±tz>o c 

tfxhy2 pfcffWf *>AS2ffliJ 
OtfXK>2 pOSEffiW&SK P V FH 2 c H<D tf 
7.hy2 pCD§Effi«^S2, ->'J^2rt©EMP 
£T6i:, F = PX (S1-S2) £&3o 
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[0 0 2 6] (2) fi»*-K 
S$€— HKfeVTtt, 07tC^-rJC9tc7L/-+X'f' 

•y^2 i^pjg^2 1 Pij'\wt)«5^e.n5o cnicx. 
x\ w&wm^vf-zzft*? am) ?ns^ *sa 

4©VU/-TK1 4 a 
U U-2 4 03^1/2 4 C\<D®S&fftyW\2tlXV V— 
10 2 4A^a»jS2 4 aflJ^«0»A6tl, 1 8 

<dvlv^ k i 8 aft^st^nSo 

[00 2 7] 05fc^"fJ:3K:, V\,J<t K 1 4 a, 1 

8 atfffiMznztmmmwini 4, 1 sitt^ic&m 

K^&#1 2tittfll fc«!)8l*.&*u 73lSi$W# 
8<&P#-Mi*>*i:iiiisnsfc4:fcfc, /Vfov 
K^x-y^#l 7 0/Wp-v K^-K'NOEttO^i 
#it£ft, /Wn7hfi7?#l 7 ti^x 

20 «±$ti5 0 mmmm^y^2 ztf*y$ 

e^u >^2tcw , r«E«iot&st^*jj:«n, mmtpf 

[0028] n<Dmm<Dmmxit. mm?z7$tv?* 
y\> 8 4(Dmmic£-Dxm&zmm<D&-£®.mcm&? 

W*ff4:LT-, «quWftffliw07*yf-^>h8 4!b< 
S*^n, 08 (a) tw-TJ:5fc, >>U>^2©iRtt 
30 ^^Ji:ff?i73lB]cDXhP-^oItMLl. L2*^n^tl 
^?U^ (L1=L2) fiit^Xhy2p^MLn^ 

i:-r§ 0 cct% 08 (b) fc^-rid^ saw 

(>W) <D7$y3-*>h8 4'i£&9l-t&t, ^Vy 
# 2 ««XRtS t Tfj«©*«^fi < & 0 , lRIS7?(p)07> K 
P-^5J^MLr*VJ^<^5 (L1*<L1)„ £fc, 
08 (c) {C^-TJ:3{C, fiMW" (<W) <D7$v?- 

*yh8 4" icx&tzt, isVy?2tfW&Lxmm 

<D<$.mtfM <&K), #3fi7j|*]©Xh-P-*pJfi&aL2" 
*<'h«<ftS (L2"<L2) „ CcD«fc9(c7^-y^^ 

40 yh8 4%&&t%t. m®tfi&<.zrci,tM<%t). 

■«^|pjS fc{4ff?i77(6]CD7. K U-^mm LI" , L2" 

l\ 7*>y?-*y h 8 4%S»Lfe«^-KaiiE**» 
(0>JAtf LI' =L2', LI" = L2") ICiSOo 
[0 0 2 9] 07{C^-r«fco{C, e**- Kfcfc^Ttt 

7"U— +X-1 , «y^2 l^Pg|^2 1 pflj^o^^.e.n 

Z<DX\ U b— 2 5, 2 6©P-1';U2 5 c, 2 6 c ttiiPl 
Snt* U U- 2 5 , 2 6 ti^n^'tl aM25a,26a 
50 «'M0?>«*.&n5o ¥KH8*R*9i:L.T 
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iffimmMvi-z ztf*y en) ■znztnwnwm 

1 4©VU/-fF 1 4 atflM^ftS UU- 

4 bflK\«t)«IA6ti, «K«ft# 1 8©VU/^ H 1 
8a»Ktl5o 

[0 0 3 0] H5fc3Vf VU/>r Kl 4 a, 1 

8 atfmmztiztmmmwini 4. 1 8 at tiffin 
(p) K«j9»*.&ft5, $tc. m&mmzfi?m-enc 

71 5£fcB (p) te«lt)«*a.3o iifttcJcoT, /W 

2 h#-h 1 2 a^Sn, ffi/WP7 

hwst#i 2t±fiB (p) ic^osiAe.nsfcfcfeK, 

/WP'y hfSESil 6^P>©JEEJ*»/WP>y h^x-y^ 

•y^7#l 7ttB8tt^t*tlS, 
[003 1] CCT\ 0>UUfS"J>^2tfEI8 (b) © 
CLl' <2*) fcfcD, Ll , = L2 , Ott«ii:f5fc46 

f^LT7alRl«]^#8^fiB (f) KtWDftASo tS 

x&i/vv#2<Dim2 b. 2 cfc^ti^neas^n, 

ftSo S"jy^2#H8 (c) ©ttffi (Ll"> 

L2") fcfct), L\" = 12" (DVmttZtztbi/Vy 
^2%iRIBS-e:S*i^fcti, «JSiW<-8 afcftflFLT 
^FlRl«I»#8*ffiB Kgjt>ft*.So 
Uy^"2£DrSS2 b. 2 c#»6©EEiS#*>*£fi]9a» 

2 p KflUfl-T 5 * F /hS < ft o T S/ U y ¥ 2 tflRff 
U *S^<S<ftSo C©«fc3£LT«Sr9!SU $ 
iftffiJT^ffi (L1' = L2' , LI" = L2"©Jj!c±rfSfiI) 

fltfi (p) lcW)Wiz_% 0 
[0 0 3 2] (3) fl*fc-F 

2 1 w«jfc«j!>»*.6ft5. ctucko-c, ftssru- 
F2 7jW8G&£ftT, fEK:7V-*i:K 

^;U2 5 ctfilWSft-f 'J U-2 5fia»jS2 5 a UK 
<2J9$;te>ftSi:£fcf;:, y b-2 6©p-r;l/tfil«£ 

nTyu-2 6ttb**2 6b«p\iaD**6n«. u 

ft, UU-2 4C0P-OI/2 4 c^iiS^ftT 

# 1 8©yuy-f F 1 8 aliUf&Sft-f, «BK!ISI#1 

8(iftB (-f) te«D8ia.6ftT/Va«y h*-x«y*# 
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UjtfgltSftSo 
[0 0 3 3] •£t>lCZ<Dmfa<DBmT*ir&0)&o%i'fy 

M8;W»yf-2 2ft<K^T*>»ffSft«i:«ttWlft# 
1 4 OV U/V F 1 4 a (±aB££ft, «&l?J&# 1 4 fi 
teB (P) K3J9SI*.&ft*#, ft IS*- KfcfclrVCtt 
y- hn77 8 6 n >y ^7 Ji{t£ftS<DT\ o y 
9>W7\ 5«{£B W) teW9»*.6ft, Lfctfo 
T, i&WB? h 1 2C/WD7 h#-h 1 2 atcte 
io EitiWtif, ^l#8®p*-Ki^y^t 
iiS£ftS 0 fl5»*-KBfc :oJ:?t^07hfi 
-y*#l 7^fx7^#i:LTllU S[S]IJJM8 a 

©tt^2 b, 2 c*»6©EttOS5»iWi*k:«±Sft, 

[003 4] flsJI*- FT?«/ W p >y h ttEffi 1 6 e> 

P-y h/VI/7^£{&S&£ftS©-C\ mX-HTfyf-ty 

fcV U p >y h Sp > h D-;l/#{c ai^ftT n y h a 
jWJtffrSft, c ftfc «k o TffigiJft irofHtj^ttfcft 
So COi:t, §->U y^2©tt^2 b. 2 cfrP>©JEE 
rfi©^»)«»±$ftTI/>S<DT% ->yy^2(4^hD- 
^^ft-ffflfflfCiSS* OHHiJErt) H7+aAl/-$ 
7(cKiR$ftSci:ft<, Wy->ayD7 7«|"e 

[0 0 3 5] c<DJ:5f«:*fiEL.fc*ll«s«Dm«fi:«J:Sa 

m^^-rso 

30 ( 1 ) feffii/'J y^'2 ^©ffitt^Sf^Jffll LT»KSBI 

#©1i^t, fflffi/'jy^2^r*i±^>yi 3fcJ:tf* 
y^jb^jgWr-TSX h >y ^©«^*3K-;US3ta«« 
»#8K«fcO^SLfc<OT\ W8l#8**iffilIfcW?> 
»AT*tttf, rftffi>"J >^2 3b^offi}ft©»ft (U- 

l/\ $/c, ^^tXh-y^^-^tbfc©TvJ« 
tfiaftSo ?e>(C *rV8 atc^bfc#-;U8 b© 

»f»fcisi;fc*-*yy?' (ii»itt) ^t#e>ft 

40 S©T\ $i«HII«pO±ffl5!l|Hlf*8 3©il** , P]»JC4 

So ?&fc*fc, #-;Uit3fiB^#8^-by^->>' 

7-S>toE-> 'J >^2 ftifi»**T»»tfeOT, 
Xh>y^#8i:7+aAL/-^7i:CDfflEgBSS (fc< 
{CgS§9©WS§S) *JS<T?*, ±(C7+aAU-^7 

(D^*fcS^^TaSIt^ftfc-fx^y5/ 3 ytt^{c4A 
s^g£/>£<T*#So setcconftiw^jR-eti, s 
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